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Abstract
Purpose—To describe the development of a conceptual model to guide research focused on lung 
cancer screening participation from the perspective of the individual in the decision-making 
process.
Methods—Based on a comprehensive review of empirical and theoretical literature, a conceptual 
model was developed linking key psychological variables (stigma, medical mistrust, fatalism, 
worry, and fear) to the health belief model and precaution adoption process model.
Results—Proposed model concepts have been examined in prior research of either lung or other 
cancer screening behavior. To date, a few studies have explored a limited number of variables that 
influence screening behavior in lung cancer specifically. Therefore, relationships among concepts 
in the model have been proposed and future research directions presented.
Conclusion—This proposed model is an initial step to support theoretically based research. As 
lung cancer screening becomes more widely implemented, it is critical to theoretically guide 
research to understand variables that may be associated with lung cancer screening participation. 
Findings from future research guided by the proposed conceptual model can be used to refine the 
model and inform tailored intervention development.
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Lung cancer screening is a relatively new recommendation, and although numerous 
conceptual models have been developed to explain other types of cancer screening (i.e., 
breast, colorectal, prostate), the population targeted for lung cancer screening is unique. 
Individuals eligible for lung cancer screening are long-term tobacco smokers, and smokers 
are a population different from those targeted for other types of cancer screening. Smokers 
experience stigma, battle an addiction to nicotine, and perceive blame from others related to 
the perceived self-infliction of tobacco-related diseases secondary to their lifestyle choice, 
and in turn, individual health beliefs related to cancer screening may be influenced by an 
individuals’ smoking status. Based on our preliminary qualitative work, variables such as 
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health beliefs (perceived risk, perceived benefits, perceived barriers, and self-efficacy) as 
well as perceived stigma, medical mistrust, cancer fatalism, fear, and worry seem to be 
uniquely relevant in lung cancer screening (Carter-Harris, Ceppa, Hanna, & Rawl, 2015).
For context, annual lung cancer screening with low-dose computed tomography (LDCT) is a 
recent recommendation approved by the U.S. Preventive Services Task Force (USPSTF) for 
long-term current and former smokers (Wender et al., 2013). Lung cancer kills more people 
worldwide than breast, colorectal, pancreatic, and prostate cancers combined each year 
(World Health Organization, 2012). Most die because they are diagnosed at an advanced 
stage with limited treatment options and, until recently, an effective screening test to identify 
lung cancer at an earlier stage did not exist (Boiselle, 2013). However, the U.S. National 
Lung Screening Trial of more than 53,000 long-term smokers found a significant benefit for 
annual chest LDCT versus chest radiography, with a 20% relative reduction in lung cancer—
related mortality (American Cancer Society, 2015).
In response, the USPSTF issued national guidelines recommending annual chest LDCT for 
long-term smokers (USPSTF, 2013) and a Grade B recommendation reflecting their 
conclusion that sufficient evidence was available supporting a moderate to substantial 
benefit of annual chest LDCT with high certainty for long-term current and former smokers 
(USPSTF, 2013). Lung cancer screening is therefore recommended for individuals age 55–
77 years with a minimum 30 pack-year tobacco smoking history who currently smoke or 
have quit within the past 15 years (USPSTF, 2014). Pack-year is defined as the number of 
packs of cigarettes smoked daily multiplied by the number of years smoked total.
Lung cancer screening is increasingly available in the United States as well as other 
countries, and U.S. health care systems are rapidly increasing their number of screening 
programs (Lung Cancer Alliance, 2015). In addition, although lung cancer screening has 
benefits, there are associated harms. Therefore, a shared decision-making process between 
an individual and his or her health care provider is essential to help the individual weigh the 
benefits against the harms specific to their circumstance to result in an informed screening 
decision. Shared decision-making has been defined as a collaborative process occurring 
between an individual and their health care provider where patients are supported to 
consider their options informed by consideration of the best available scientific evidence and 
the individual’s values and preferences (Elwyn et al., 2012). Lung cancer screening is the 
first, and only, cancer screening modality to date in the United States that requires 
documentation of shared decision-making for reimbursement and offers a fertile ground on 
which to conceptually frame the individuals’ perspective of the decision to screen, or not, for 
lung cancer.
There is a gap in extant knowledge as to why screening-eligible smokers decide to, or not to, 
screen for lung cancer. Lung cancer screening participation is influenced at multiple levels, 
and although there are numerous models in other types of cancer screening, conceptual 
models not tested specifically in lung cancer may not have the same findings. Linking the 
uniquely important psychological variables (i.e., stigma, mistrust, fatalism, fear, and worry) 
with traditional health belief model (HBM) constructs and other important variables has the 
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potential to offer a more complete understanding of lung cancer screening behavior: 
knowledge that is essential for tailoring future interventions with this high-risk population.
A strong body of literature supports models of health promotion and risk reduction 
frameworks that have been successfully tested over time and guided research on preventive 
screening behaviors broadly (Bandura, 1998; Flynn, Betancourt, & Ormseth, 2011; Pender, 
1975). However, lung cancer screening guidelines are based on age and history of long-term 
tobacco use. As mentioned previously, smokers are a unique population different from those 
targeted for other types of cancer screening because of a lifestyle choice and there may be 
factors that influence both the shared decision-making process as well as the ultimate 
outcome, lung cancer screening participation, that necessitate a new model to guide research 
in this area.
The current state of the science in this specific cancer screening area is defined by 
descriptive, qualitative research (Byrne, Weissfeld, & Roberts, 2008; Carter-Harris et al., 
2015; Jonnalagadda et al., 2012; Patel et al., 2012), which has given important insight into 
the patients’ perspective related to lung cancer screening participation. However, as lung 
cancer screening programs continue to become more widely implemented, it is essential to 
have a conceptual model guiding research to understand important variables that influence 
the decision to screen and subsequent screening behavior. Therefore, the purpose of this 
article is to describe the development of such a conceptual model from the perspective of the 
individual in the decision-making process. We acknowledge that lung cancer screening 
participation also involves provider and health care system factors that influence this 
decision-making process. However, developing effective patient-tailored interventions 
requires an initial framework from the perspective of the individual making this important 
screening participation decision.
DEVELOPMENT OF THE CONCEPTUAL MODEL
Drawing from theoretical and empirical literature, the conceptual model for lung cancer 
screening participation was developed initially by the authors to frame our understanding of 
the decision to screen for lung cancer in long-term current and former smokers. Because 
lung cancer screening is a recent recommendation, there is a dearth of literature specific to 
why long-term smokers screen versus not for lung cancer. Studies exploring attitudes and 
beliefs about lung cancer screening, including our own, were used to support what variables 
were included in this initial model (Byrne et al., 2008; Carter-Harris et al., 2015; 
Jonnalagadda et al., 2012; Patel et al., 2012). Because this initial qualitative research in lung 
cancer screening specifically did not include all potential influential variables given the 
nascent state of the science, the authors turned to the literature in other types of cancer 
screening to consider variables for inclusion that may have similar associations in lung 
cancer screening. In addition, the indirect relationships presented are theoretically and 
empirically supported by literature in other types of cancer screening such as colorectal and 
breast. It is possible when all relationships in this initial model are fully tested, the model 
will change as a result of refinement, increased understanding of direct versus indirect 
relationships, and potential for a variable to not be applicable in lung cancer screening 
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specifically. The remainder of this article presents the variables included in this initial model 
as a review of the literature to support why each variable was included.
THEORETICAL FOUNDATIONS
The conceptual model for lung cancer screening participation conceptualizes screening 
participation from the perspective of the individual and depicts psychological variables as 
key factors in lung cancer screening. In addition, the psychological variables are linked to (a) 
the traditional HBM constructs that have predicted participation in screening for other 
cancers (Carpenter, 2010); (b) important components of the shared decision-making process 
(Sheridan, Harris, & Woolf, 2004); and (c) the stage theory, precaution adoption process 
model (PAPM; Weinstein, Sandman, & Blalock, 2008). Linking uniquely important 
psychological variables with traditional HBM constructs, the shared decision-making 
process, and the PAPM has the potential to offer a more complete understanding of lung 
cancer screening behavior. The HBM is an established model used to explain many other 
types of health behavior including other types of cancer screening (Menon et al., 2007; Rawl 
et al., 2005), and it is appropriate in the context of lung cancer screening. The shared 
decision-making process is an essential component of the decision to screen, or not, for lung 
cancer (USPSTF, 2014), and the PAPM has been suggested in other types of cancer 
screening as a useful model to assess an individual’s readiness to undergo screening because 
it accounts for those individuals who decide not to screen (Costanza et al., 2005). Our 
conceptual model was developed a priori, drawing on theoretical and empirical cancer 
screening literature in lung and other cancers to guide model development. Variables shown 
to be associated qualitatively or quantitatively with lung (Carter-Harris et al., 2015; 
Jonnalagadda et al., 2012; Patel et al., 2012; Tanner, Egede, Shamblin, Gebregziabher, & 
Silvestri, 2013) or other cancer screening behaviors (Menon et al., 2007) have been 
included.
The decision to participate in lung cancer screening is a complex process. We propose that it 
is influenced by psychological variables, demographic and health status characteristics, 
cognitive variables, receiving a health care provider recommendation, social and 
environmental variables, and lung cancer screening health beliefs. We further acknowledge 
the importance of the shared decision-making process between an individual and their health 
care provider in lung cancer screening.
LITERATURE REVIEW AND EMPIRICAL AND/OR THEORETICAL SUPPORT 
FOR VARIABLES INCLUDED IN THE CONCEPTUAL MODEL
Research exploring health beliefs in lung cancer screening is still nascent, with early 
qualitative work exploring attitudes and beliefs from the perspective of long-term smokers 
(Carter-Harris et al., 2015; Delmerico, Hyland, Celestino, Reid, & Cummings, 2014; 
Jonnalagadda et al., 2012; Patel et al., 2012; Silvestri, Nietert, Zoller, Carter, & Bradford, 
2007; Tanner et al., 2013) and health care providers (Klabunde et al., 2010). These findings, 
in addition to foundational theoretical literature, were used to develop the proposed 
conceptual model of lung cancer screening participation (Delmerico et al., 2014; 
Jonnalagadda et al., 2012; Klabunde et al., 2010; Patel et al., 2012; Silvestri et al., 2007; 
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Tanner et al., 2013). Although most studies specific to lung cancer screening have been 
atheoretical (Delmerico et al., 2014; Patel et al., 2012; Silvestri et al., 2007; Tanner et al., 
2013), one study used self-regulation theory (Jonnalagadda et al., 2012) and our initial 
research used the HBM (Carter-Harris et al., 2015) to explore lung cancer screening health 
beliefs. Four other studies examined the HBM constructs of perceived risk and perceived 
barriers without formally making the theoretical link (Delmerico et al., 2014; Patel et al., 
2012; Silvestri et al., 2007; Tanner et al., 2013).
Little is known about why screening-eligible smokers decide to or not to screen for lung 
cancer. A comprehensive review of the literature was conducted to inform development of 
the conceptual model (Figure 1). The rationales for including each variable in the model are 
presented in the following text. Because lung cancer screening is new, no studies have 
examined stage of adoption for lung cancer screening participation. Rather, most research in 
this area has focused on factors associated with interest in screening or intent to screen 
rather than the decision-making process and actual screening behavior (Hahn, Rayens, 
Hopenhayn, & Christian, 2006; Tanner et al., 2013). Because lung cancer screening becomes 
more widely implemented, we propose examining stage of adoption for screening behavior 
as a better means to inform future intervention research versus intention to screen because 
stage of adoption reflects where the individual is in the decision-making process. The 
proposed conceptual model was developed framed by this key distinction.
Psychological Variables
A psychological variable is an overarching category that relates to the mental or emotional 
state of an individual and is conceptualized as an antecedent in the model. Being a smoker 
adds a unique health status characteristic that may impact lung cancer screening 
participation differently than other types of cancer screening. These differences may be 
particularly manifested by psychological variables such as perceived stigma, medical 
mistrust, lung cancer fatalism, lung cancer worry, and lung cancer fear. Perceived smoking-
related stigma has been described by long-term current and former smokers as a key barrier 
to lung cancer screening (Carter-Harris et al., 2015) as well as negatively associated with 
timing of medical help-seeking behavior for symptoms suggestive of lung cancer (Carter-
Harris, Hermann, Schreiber, Weaver, & Rawl, 2014). Patients diagnosed with lung cancer 
feared being blamed for the disease because they thought others believed it was self-inflicted 
by smoking. Several studies in other types of cancer screening have demonstrated that 
perceived stigma, in some populations, can be a potent barrier to cancer screening (Fang & 
Baker, 2013; Goldman, Diaz, & Kim, 2009; Ndukwe, Williams, & Sheppard, 2013).
Similarly, in initial qualitative research, medical mistrust was identified as a barrier to lung 
cancer screening. Individuals described distrust of the health care system, government, and 
tobacco industry and reported an uncertainty of the value of lung cancer screening 
comparing “new machines to screen to a scam” (Carter-Harris et al., 2015, p. 7). Medical 
mistrust has also been positively associated with late-stage lung cancer presentation among 
ethnic minorities, which may be associated with lung cancer screening participation 
(Bergamo et al., 2013). Medical mistrust is the belief that the health care system itself and 
those working within it are untrustworthy. An individual’s mistrust of the health care system 
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and those working within it may impede lung cancer screening participation and requires 
further examination.
Lung cancer fatalism, as defined in the cancer literature, is the belief that being diagnosed 
with lung cancer will result in death (Bergamo et al., 2013; Jonnalagadda et al., 2012). 
Fatalism has been shown to be a barrier to lung cancer screening participation in initial 
qualitative research but requires further exploration to more fully understand its impact 
(Bergamo et al., 2013; Jonnalagadda et al., 2012; Patel et al., 2012). In colorectal cancer 
screening, researchers demonstrated screening participation was 56% higher among 
individuals with lower cancer fatalism in a prospective study of screening-eligible adults 
(Miles, Rainbow, & von Wagner, 2011). In addition, findings from key informant interviews 
and focus group sessions in an urban sample of women screened for breast and cervical 
cancer suggested fatalism and stigma as major factors influencing the decision to screen 
versus not screen (Nduke, Williams, & Sheppard, 2013). Researchers have also 
demonstrated lower odds of having had a mammogram among women with higher fatalistic 
attitudes about breast cancer (Tolma, Stoner, Li, Kim, & Engelman, 2014). Fatalism is a 
phenomenon found in individuals making the decision to screen for breast, cervical, and 
colorectal cancer (Ndukwe et al., 2013; Tolma et al., 2014), and early research has 
demonstrated its applicability in the context of lung cancer screening (Bergamo et al., 2013; 
Jonnalagadda et al., 2012; Patel et al., 2012).
Cancer worry is defined as an emotional reaction to the threat of cancer (Hay, Buckley, & 
Ostroff, 2005). Although cancer worry has not been studied in lung cancer screening, it has 
predicted screening in other cancers. Moderate levels of cancer worry have predicted breast 
cancer screening in high-risk women (Diefenbach, Miller, & Daly, 1999; Zhang et al., 2012). 
Cancer worry about the results of cervical cancer screening was also identified as an 
important psychosocial barrier to the screening process in an international qualitative study 
(Teng et al., 2014). Lung cancer worry may be an important psychological variable in the 
decision to screen or not in lung cancer.
Lung cancer fear refers to the threat of what a lung cancer diagnosis may mean to the 
individual (Byrne et al., 2008; Patel et al., 2012). Such fear has been shown to be an 
important barrier to lung cancer screening participation in initial qualitative reports; 
heightened levels of lung cancer fear have been negatively associated with lung cancer 
screening participation in current and former smokers (Bergamo et al., 2013; Jonnalagadda 
et al., 2012; Patel et al., 2012). Similarly, a recent study that explored cancer fear in general 
found a negative association with cancer screening intentions (Chae, 2015). Our conceptual 
model proposes psychological variables, specifically perceived smoking-related stigma, 
medical mistrust, lung cancer fatalism, lung cancer worry, and lung cancer fear, as potential 
antecedents to the stage of adoption for lung cancer screening, the shared decision-making 
process and outcomes resulting in a preference-concordant decision, and ultimately, lung 
cancer screening behavior.
Demographic and Health Status Characteristics
Demographic and health status characteristics have been related to lung and other cancer 
screening behaviors and are included in the conceptual model as antecedents. Ethnic 
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minorities have been less likely to intend to screen for lung cancer secondary to cost issues 
(Jonnalagadda et al., 2012), and having health insurance was positively associated with lung 
cancer screening (Bergamo et al., 2013). Although age, gender, and income have not been 
specifically assessed in lung cancer screening behavior, researchers have examined these 
demographic variables in other types of cancer screening. Being older and being a female 
have both been associated with colorectal cancer screening participation, whereas lower 
income has been associated with lower likelihood of colorectal cancer screening 
participation (Mansouri McMillan, Grant, Crighton, & Horgan, 2013). Because it is not yet 
known if age, gender, and income are associated with lung cancer screening participation, 
although they have been associated with other types of cancer screening, these variables are 
included in our model.
Smoking status and family history of lung cancer have been identified qualitatively as 
potentially influential in lung cancer screening participation. Smoking status has been 
defined as being a never smoker, current smoker, or former smoker (Leffondré, 
Abrahamowicz, Siemiatycki, & Rachet, 2002). Studies examining relationships among 
smoking status and attitudes and intentions toward lung cancer screening showed conflicting 
results. One study reported veterans who were current or former smokers were more likely 
to intend to screen for lung cancer (Tanner et al., 2013), whereas another study involving a 
sample of nonveteran current and former smokers cited negative attitudes toward lung cancer 
screening participation as a barrier (Patel et al., 2012; Silvestri et al., 2007). Researchers of 
the study with veterans noted chemical exposures during military service that were 
associated with an increased cancer risk may have influenced intentions to screen for lung 
cancer in this population (Tanner et al., 2013).
Similarly, having a family history of lung cancer has been associated with willingness to 
screen regardless of smoking status (Patel et al., 2012). In a large population-based cohort 
study, predictors of lung cancer screening were being a current smoker, having smoked a 
greater number of pack-years, and having a positive family history of lung cancer 
(Dominioni et al., 2010).
Cognitive Variable
Knowledge has been examined in various studies of cancer screening participation. 
Although not specifically examined in lung cancer, the cognitive variable of knowledge of 
lung cancer and knowledge of lung cancer screening may influence lung cancer screening 
participation. Knowledge of cancer and screening guidelines is an important predictor of 
screening participation (Tessaro, Mangone, Parkar, & Pawar, 2006) and included as an 
antecedent in the model. Knowledge about colorectal cancer screening guidelines has 
predicted positive screening participation, and lack of knowledge about the need to screen 
was cited as a major barrier to screening participation (Tessaro et al., 2006). Knowledge has 
also been shown to be important in populations of women screened for breast cancer and 
was the best predictor of screening adherence in that context (Charkazi et al., 2013).
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Health Care Provider Recommendation
Another important variable in cancer screening behavior is receiving a recommendation 
from a health care provider and, in fact, it is often the most important predictor of all types 
of cancer screening behaviors (Dominick et al., 2003; Ye, Xu, & Aladesanmi, 2009). 
Although not specifically studied in lung cancer, one study of 209 military veterans reported 
that 41.5% of current smokers who were willing to be screened for lung cancer had recently 
been told by a physician they were at high risk for developing lung cancer (Tanner et al., 
2013). In a large study of 3,059 adults age 50 years or older, a health care provider 
recommendation for colorectal cancer screening was significantly associated with 
subsequent screening (odds ratio [OR] 5 4.74; Ye et al., 2009). Similarly, a health care 
provider recommendation was reported as the best predictor for receiving a screening 
colonoscopy in a recent study of patients who had no prior history of screening (Ramdass, 
Petraro, Via, Shahrokni, & Nawaz, 2014). Health care provider recommendation is likely to 
be a significant predictor of lung cancer screening participation and is included as an 
antecedent in the model.
Social and Environmental Variables
Social and environmental variables are included in the proposed conceptual model as 
antecedents because they have been shown to predict cancer screening participation in other 
cancers. Social and environmental variables refer to elements in an individuals’ community 
including the surroundings in which an individual lives that have the potential to influence 
their behavior. An individual faced with making a decision about lung cancer screening is 
likely to also be influenced by social and environmental variables such as social influence 
and exposure to mass media campaigns (Anderson, Mullins, Siahpush, Spittal, & Wafefield, 
2009; de Nooijer, Lechner, & de Vries, 2003; Honda, 2004; Morrell, Perez, Hardy, Cotter, & 
Bishop, 2010). Social influence, defined as the influence of family and friends on an 
individual’s behavior (Allen, Sorensen, Stoddard, Peterson, & Colditz, 1999), has predicted 
intent to screen for breast, colorectal, and prostate cancer (Steadman & Rutter, 2004). In 
addition, social influence exerted by an individual’s informal support network has predicted 
adherence to colorectal cancer screening among at-risk Japanese Americans (Honda, 2004).
Media exposure has been included to reflect the potential influence of commercial, print, 
and social media on cancer screening participation (Anderson et al., 2009; Morrell et al., 
2010). Individual exposure to mass media campaigns in Australia to promote cervical cancer 
awareness resulted in increased screening rates among unscreened, screening-eligible 
women (Anderson et al., 2009; Morrell et al., 2010). In addition, individual exposure to 
media has been shown to moderate the relationship between socioeconomic status and fear 
of cancer and, thus, cancer screening behavior in the United States (Jung, Chan, & 
Viswanath, 2014).
Lung Cancer Screening Health Beliefs
Health beliefs are included in the proposed conceptual model because they have been shown 
to predict cancer screening participation in other types of cancer and are included as 
potential mediators. Health beliefs are primary concepts that have been used to explain why 
people take preventive actions, screen for certain illnesses, and take actions to control an 
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illness (Champion & Skinner, 2008). Notably, health beliefs are potentially modifiable 
intervention targets in cancer screening participation and may mediate the relationship 
between key antecedent variables and the decision to screen, or not, for lung cancer. 
Perceived risk, perceived benefits, perceived barriers, and self-efficacy are health beliefs that 
reflect individual beliefs about lung and other cancer screening behaviors (Byrne et al., 
2008; Jonnalagadda et al., 2012; Wools, Dapper, & de Leeuw, 2016).
HBM constructs have been reported as important in qualitative reports exploring 
participation in lung cancer screening (Bergamo et al., 2013; Byrne et al., 2008; Carter-
Harris et al., 2015; Jonnalagadda et al., 2012; Patel et al., 2012; Tanner et al., 2013) and 
predictive in other types of cancer screening (Wools et al., 2015). Perceived risk is 
conceptually defined as an individuals’ belief in the likelihood they will develop lung cancer 
(Patel et al., 2012) and has been shown to predict intention to screen for lung cancer (Tanner 
et al., 2013). In the previously referenced sample of 209 military veterans, smokers were 
more likely to have been told by a physician and to believe they were at high risk for lung 
cancer. Nearly all veterans surveyed (92.8%), regardless of smoking status, indicated they 
would participate in lung cancer screening (Tanner et al., 2013). The investigator reported 
veterans who had never smoked were more likely to agree to screening (compared to never-
smokers in the general population) because of harmful military-associated environmental 
and occupational exposures. This important variable needs further evaluation in nonveterans 
eligible for lung cancer screening.
Perceived benefits are conceptually defined as the belief in the efficacy of an advised course 
of action to reduce risk (Champion & Skinner, 2008). In the context of lung cancer, 
perceived benefits are the individuals’ beliefs about the positive outcomes associated with 
lung cancer screening participation. Higher perceived benefits of lung cancer screening were 
associated with increased willingness to participate in lung cancer screening in the 2013 
study with 209 military veterans (Tanner et al., 2013). In addition, focus group participants 
reported finding lung cancer early, giving peace of mind, and providing a motivation to quit 
smoking as three perceived benefits of lung cancer screening in a 2015 study (Carter-Harris 
et al., 2015).
Perceived barriers are conceptually defined as an individual’s belief about the costs (both 
tangible and psychological) of the advised course of action (Champion & Skinner, 2008). In 
the context of lung cancer, perceived barriers are a person’s estimation of the level of 
challenge associated with lung cancer screening participation (Patel et al., 2012). For 
example, in lung cancer screening, fear and the belief that one is too old to benefit from 
screening as well as inconvenience have been identified as barriers to participation (Carter-
Harris et al., 2015; Patel et al., 2012). In breast cancer screening, concerns about cost (40%), 
mammogram-related pain (13%), and fear of bad news (13%) were the most commonly 
reported barriers in a group of underserved women (Fayanju, Kraenzle, Drake, Oka, & 
Goodman, 2014).
Self-efficacy is conceptually defined as the confidence individuals have in their ability to 
take action (Champion & Skinner, 2008). In the context of lung cancer, self-efficacy is 
confidence that one has the ability to perform all tasks related to arranging and completing 
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lung cancer screening. Two studies have found a positive association between intent to 
screen and an individuals’ confidence about talking with their health care provider about 
lung cancer screening (Carter-Harris et al., 2015; Jonnalagadda et al., 2012). Self-efficacy 
has been positively associated with breast and colorectal cancer screening further supporting 
the association with lung cancer screening participation (Taymoori, Berry, & Roshani, 2014; 
Wools et al., 2015). In addition, self-efficacy has been examined from a provider 
perspective. Researchers in one study reported physicians who had higher self-efficacy for 
counseling their patients about health behavior modifications related to colorectal cancer 
risk were more likely to recommend colonoscopy; these findings offer support for the 
potential meditational role for self-efficacy (Honda & Gorin, 2006). Perceived risk, 
perceived benefits, perceived barriers, and self-efficacy have been included as potential 
mediators in the proposed model because these variables have predicted participation in 
other types of cancer screening (Taymoori et al., 2014; Wools et al., 2015) and are likely 
important in lung cancer screening participation.
Stage of Adoption
Stage of adoption is frequently defined in a transtheoretical model (TTM) context and has 
been explored extensively in other cancer screening studies (Brenes & Paskett, 2000; Menon 
et al., 2007; Rawl et al., 2005). However, little is known about stage of adoption for lung 
cancer screening. Cancer screening decisions can be conceptualized along a continuum from 
being unaware of the existence of a type of cancer screening and/or guidelines to a decision. 
Although the TTM has been used to guide numerous health behavior studies of stage of 
adoption, it does not include a stage to categorize people who have decided not to be 
screened. Because people may decide to not participate in lung cancer screening after 
thoroughly weighing their options, the PAPM was determined to be a more appropriate 
staging theory because it includes this distinct stage (Weinstein et al., 2008). Similar to the 
TTM, the PAPM is a stage theory that classifies individuals who are initiating health-
protective behaviors according to their stage of decision making. The PAPM also proposes 
strategies that can assist individuals to transition from one stage to the next in the process of 
implementing the behavior (Weinstein et al., 2008).
The PAPM describes seven stages that reflect both cognitive and behavioral components of 
adoption of a protective behavior. Individuals in Stage I are unaware of an issue. Individuals 
in Stage II are aware of but unengaged by the issue. People in Stage III are undecided about 
acting, whereas those in Stage IV have decided not to act. Those in Stage V have decided to 
act at some point in the near future. Individuals in Stage VI are acting, and those in Stage 
VII are in maintenance. Stage of adoption has been shown to be an important predictor and 
outcome in breast and colorectal cancer screening studies (Costanza et al., 2005; Menon et 
al., 2007) and is likely to be useful in research on lung cancer screening participation. See 
Figure 2 for a diagram of the PAPM in the context of lung cancer screening participation.
Shared Decision-Making Process
Shared decision-making, as conceptualized in the USPSTF’s (2014) lung cancer screening 
recommendation, occurs when the decision to screen results from a thorough discussion 
between the patient and their health care provider of the possible benefits, limitations, and 
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known and uncertain harms. Shared decision-making inherently involves the health care 
provider and the patient. Important aspects of the shared decision-making process include 
the patient—provider relationship, quality of communication, time spent discussing the 
topic, and content including the patient’s understanding of the health-related decision being 
addressed. In cancer screening decisions, a health care provider recommendation is an 
important component of the process. As previously mentioned, preliminary evidence has 
shown that health care provider recommendation increases lung cancer screening 
participation (Tanner et al., 2013). Although little is known about the shared decision-
making process in the context of lung cancer screening, this process has been shown to be 
influential in other types of cancer screening (Politi, Studts, & Hayslip, 2012). The shared 
decision-making process involves the patient—provider discussion and shared decision-
making outcomes (discussed in detail in the subsequent text) and influences lung cancer 
screening participation.
Patient—Provider Discussion—The patient—provider discussion is a critical 
component of the shared decision-making process, and it is influenced by the health care 
provider recommendation, quality of communication, time, discussion of risks versus 
benefits, and quality of the patient—provider relationship. Having a health care provider 
recommend cancer screening is well known as a predictor of breast and colorectal cancer 
screening participation (Dominick et al., 2003; Ye et al., 2009), and it is likely to be a critical 
prerequisite to a patient’s decision to screen for lung cancer. Another key component is the 
quality of the communication between the health care provider and patient. High-quality 
communication has been significantly positively correlated with increased colorectal cancer 
screening participation (Carcaise-Edinboro & Bradley, 2008; Ho, Lai, & Cheung, 2011). 
Increased time spent with the provider has been correlated with higher cancer screening 
participation levels (Carcaise-Edinboro & Bradley, 2008; Ho et al., 2011). Finally, risk/
benefit discussions and the patient—provider relationship are included as variables in the 
shared decision-making process and the proposed model because they are identified as 
influential factors in other types of cancer screening (Dominick et al., 2003; Ye et al., 2009).
It is hypothesized in the proposed conceptual model that the shared decision-making process 
variables will both influence and be influenced by lung cancer screening health beliefs 
(perceived risk, perceived benefits, perceived barriers, and self-efficacy) and stage of 
adoption for lung screening. However, this process may occur over multiple clinical 
encounters and numerous discussions about lung screening. The double-headed arrows that 
link lung cancer screening health beliefs to stage of adoption as well as variables (i.e., lung 
cancer screening health beliefs, stage of adoption) to the shared decision-making process 
illustrates the likelihood of these variables influencing each other and that multiple patient—
provider discussions about lung screening may be needed for the patient to transition 
forward in stage of adoption toward a decision to screen, or not, for lung cancer.
Shared Decision-Making Outcomes
Shared decision-making outcomes result from an interaction between an individual and their 
health care provider reflecting the patient—provider discussion and collaboration toward a 
decision to participate or not in a health care-related course of action. For shared decision-
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making to occur, the individual must (a) be aware of his or her risk and associated severity; 
(b) understand his or her risks, benefits, and uncertainties; (c) have weighed his or her values 
regarding the course of action; and (d) engage in a decision-making process at a level he or 
she desires and that is comfortable (Sheridan et al., 2004). To enhance lung cancer screening 
participation, the shared decision-making process should result in a preference-concordant 
decision, meaning the decision should be consistent with the patient’s preference. Shared 
decision-making outcomes are conceptualized as a proximal outcome preceding the distal 
outcome of actual lung cancer screening participation. In addition, the relationships among 
the proposed antecedents in the conceptual model (psychological variables, demographics 
and health status characteristics, cognitive variables, health care provider recommendation, 
and social and environmental variables), shared decision-making outcomes, and lung cancer 
screening participation are proposed to be mediated by the shared decision-making process 
variables.
Preference-Concordant Decision
The shared decision-making process can occur over a varying number of encounters 
between the health care provider and the patient. Ideally, the result of the shared decision-
making process and outcomes is a preference-concordant decision. After the patient—
provider discussion, a decision to be screened for lung cancer, not to be screened, or an 
undecided or delayed decision is made. As in other types of cancer screening, the health care 
provider is instrumental in helping patients understand their risk of developing lung cancer 
and the benefits and associated harms of lung cancer screening. Ultimately, after patient—
provider discussions have occurred and the provider has suggested a course of action, an 
individual must make a decision. A preference-concordant decision is the result of patients 
weighing their values regarding the recommendation from the provider to screen, or not, for 
lung cancer and engaging in a decision-making process at a level that he or she desires and 
that is comfortable (Sheridan et al., 2004) and conceptualized as a proximal outcome in the 
model.
DISCUSSION
For the first time, annual LDCT is recommended as an effective screening test for lung 
cancer based on a 20% relative reduction in mortality among long-term smokers (Aberle et 
al., 2011). An initial conceptual model was developed to frame an understanding of lung 
cancer screening participation from the perspective of the individual making the decision to 
screen or not. This conceptual model has the potential to guide research and enhance 
understanding of factors associated with lung cancer screening participation, particularly 
framed in the context of a shared decision-making process. Informed by prior cancer 
screening research in lung and other cancers and health behavior theory, the proposed 
conceptual model includes several variables that have either been associated with or 
predicted screening participation while accounting for the important shared decision-making 
process that is critical to lung and other cancer screening decisions. It will be essential to test 
the proposed relationships among all variables in the model including their ability to predict 
the outcomes of stage of adoption for lung cancer screening participation.
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An evidence-based conceptual model to understand lung cancer screening participation 
offers the opportunity to go beyond simply understanding perceived benefits and barriers to 
lung cancer screening participation and explicate key relationships associated with screening 
behavior in this population, which can inform and provide a theoretical foundation on which 
to develop tailored interventions. For example, a computer-tailored intervention program to 
support patient—provider discussions about lung screening as part of the shared decision-
making process in a clinical encounter can be most effectively designed if first grounded 
theoretically with a clear understanding of what potentially modifiable variables influence 
the shared decision-making process as well as lung cancer screening participation. Future 
research can test the model through path analyses and structural equation modeling and 
confirm the relative weights of the psychological variables in relation to the HBM variables 
to indicate if tailored interventions need to tailor on single or multiple variables thereby 
informing the development of specific intervention content.
Although the development of this conceptual model was informed by theoretical and 
empirical literature about cancer screening in lung and other cancers, the utility of all 
variables depicted in the model should be tested. Findings from future research empirically 
testing the relationships in the model should be continually integrated to inform, refine, and 
update the proposed model.
CONCLUSION
This article addresses the gap in current knowledge by framing lung cancer screening 
participation theoretically and from the perspective of the individual making the decision. If 
the proposed relationships are tested and supported, this model has potential to guide future 
research focused on designing and testing patient-tailored interventions related to lung 
cancer screening. Although many of the proposed relationships have been shown to be 
important in the context of other cancer screening behaviors, to support the development of 
effective behaviorally focused interventions in this new screening modality, the proposed 
relationships must be studied in the context of lung cancer screening. We invite colleagues to 
use the model, test it, and use their results to refine the model to maximize its predictive 
power and scientific utility.
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Figure 1. 
Conceptual model for lung cancer screening participation.
Carter-Harris et al. Page 18
Res Theory Nurs Pract. Author manuscript; available in PMC 2017 November 01.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
Figure 2. 
Precaution adoption process model in the context of lung cancer screening.
Carter-Harris et al. Page 19
Res Theory Nurs Pract. Author manuscript; available in PMC 2017 November 01.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
